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Jerome  Kruger 


1.  Attached  are  the  documents  indicating  the  delivery  from 
the  Perkin  Elmer  Corp.,  Physical  Electronic  Division,  of 
the  research  instrumentation  supported  by  this  grant. 

The  total  charges  from  Perkin  Elmer  were  as  follows: 


A.  The  SAM  System 

B.  The  ESCA  System 


$157,610 
$117.500 
TOTAL:  $275,110 


The  University's  matching  contribution: 


A.  Difference  between  $260,000  from  the 

AFOSR  grant  and  the  cost;  $15,110 

B.  Renovation  of  the  room  for  the 

instrumentation.  $40 , 000 

TOTAL:  $55,110 

2.  After  the  completion  of  the  renovation  of  the  controlled 
climate  room  required  for  the  surface  analytical 
instrumentation  in  the  summer  of  1987,  the  Scanning 
Auger  Microscope  (SAM)  and  the  electron  spectroscopy  for 
chemical  analysis  (ESCA)  were  installed  and  the  new 
Surface  Analytical  Laboratory  (SAL)  containing  this 
equipment  became  operational  in  November  1987 . ^  A  number 
of  improvements  have  been  made  on  the  installed  surface 
analytical  instrumentation  at  university  expense  since 

the  opening  of  the  SAL:  v  -  r  ,, 

.  ..V  *  -■  <?  ■>»  '  .  ~Si  ’ 

A.  The  differential  pumping  system  for  the  ESCA, 
including  a  new  sublimation  pump,  was  revamped. 

B.  A  hard  disk  was  installed  in  the  ESCA  to  accomodate 
the  latest  version  of  the  software  that  controls  the 
ESCA  operation. 


102  Maryland  Hall,  Baltimore,  MD  21218,  (301)  338-8937 


C.  The  PDP1104  that  came  originally  with  the  SAM  was 
replaced  by  an  IBM  AT  clone  computer  enabling  the 
use  of  software  donated  by  the  National 
Nanofabrication  Laboratory  at  Cornell  University. 

The  ESCA  instrumentation  has  been  in  service  since 
November  1987.  The  SAM  went  on-line  in  May  1988. 

The  following  are  some  examples  of  some  of  the  research 
that  has  been  carried  out  using  SAL: 

A.  High  temperature  superconductor  studies  by  Professor 
C.L.  Chien. 

B.  Corrosion  studies  of  aluminum  metal  matrix 
composites  and  rapidly  solidified  magnesium  by 
Professor  J.  Kruger. 

C.  Studies  of  organic  conductors  by  Professor  D.O. 

Cowan . 

D.  Research  on  resizing  of  paper  by  Professor  M.S. 
Barger. 

E.  Studies  of  ion  implanted  BN  by  Professor  J.C. 

Walker. 

F.  Passivity  studies  of  alloys  in  organic  solvents  by 
Professor  P.J.  Moran. 
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September  24,  1986 


Purchasing  Department 
Whitehead  Hall 
Homewood  Campus 


RE:  Purchase  Request  54538 


In  reference  to  the  purchase  request  shown  above,  we  do  not  want 
the  items  listed  to  go  out  for  open  bidding.  Our  entire  faculty 
has  met  and  reviewed  this  purchase  and  recommended  it  as  the 
optimum  combination  of  price  and  capabilities  to  suit  the  needs 
of  our  technology  research  program.  As  a  result,  this  equipment 
and  supplier  selection  has  benefited  from  the  cumulative 
experience  and  expertise  of  our  entire  faculty.  We  believe 
the  University  cannot  do  better  than  that.  And  to  second-guess 
this  recommendation  would  negate  the  considerable  faculty  time 
invested  in  arriving  at  the  selection. 


Sincerely, 

— 

Jerome  Kruger 
Professor  and  Chairman 
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PERKINELMER 


Physical  Electronics 
Division 

7310  Ritchie  Hwy., 

Suite  520 

Glen  Burnie,  MD  21061 
(301)  761-3053 


September  19,  1986 


Dr.  Jerome  Kruger 

Johns  Hopkins  University 

Materials  Science  &  Engineering  Dept. 

Maryland  Hall  102 

Baltimore,  Md.  21218 


Dear  Dr.  Kruger: 

Enclosed  are  configurations  and  specifications  for  the  PHI 
Model  590  Scanning  Auger  and  PHI  Model  5100  ESCA  Systems  we 
discussed  on  Thursday. 

The  price  for  the  Model  590  as  listed  in  this  configuration  is 
$  150,000.00.  Delivery  can  be  made  sometime  in  February/March  of 
1987.  A  fracture  stage  can  be  added  to  the  system  and  I  am  in  the 
process  of  determining  how  much  this  will  cost.  You  should  hear 
from  me  within  the  next  week  concerning  this  cost. 

The  price  of  the  Model  5100  is  $  225,000.00.  However,  Perkin- 

Elmer  currently  has  a  University  Donation  program  and  if  you  qualify 
we  would  donate  50%  of  this  cost  to  the  university.  Consequently, 
the  Model  5100  as  configured  herein  would  cost  you  $  112,500. 

Both  of  these  prices  are  FOB  Eden  Prairie,  MN.  It  is  very 
important  that  we  receive  your  order  as  soon  as  possible  since  these 
instruments  are  subject  to  prior  sale. 

If  I  can  be  of  any  further  assistance,  please  give  me  a  call. 


Sincerely,  j/ 

Guy  K^Messenger  /y 
Reg*1  anal  Sales  Manager 


m 
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SECTION  174 


1.  Research  and/or  experimentation — as  defined  under  Sec.  174 
means  expenditures  incurred  in  research  and  development 

in  the  experimental  or  laboratory  Bense.  The  tern  includes 
generally  ail  such  costs  Incident  to  the  development  of  an 
experimental  or  pilot  model,  plant  process,  a  product, 
a  formula,  an  invention  or  similar  property  and  the  improve¬ 
ment  of  already  existing  property  of  the  type  mentioned. 

An  example  given  in  the  law  states  that  the  contribution 
of  an  electron  microscope  or  a  computer  by  the  manufacturer 
will  satisfy  the  use  requirement  if  substantially  all  the 
use  by  the  donee  college  or  university  consists  of  training 
undergraduate  or  graduate  students  (either  in  a  laboratory 
or  in  a  classroom)  in  how  to  use  the  microscope  or  computer 
in  research,  consists  of  research  experiments  conducted 
by  such  students,  e.g.,  laboratory  experiments  as  part  of 
an  undergraduate  science  course,  or  consists  of  a  combination 
of  such  research  and  research  training. 

2.  Physical  or  biological  sciences — the  physical  sciences  include 
physics,  chemistry,  astronomy,  mathematics  and  engineering,  and 
the  biological  sciences  Include  biology  and  medicine. 


Model  590  SAM  SYSTEM 


Configuration: 


MODEL 


11-500A 

18-070 

18-075 

18-080 

04-181 

20-075/06 

25-110 

18-030 

20-105 

MACS  (PDP-1104) 
20-150 
11-155 
15-610 
04-303 
11-065 
04-220 
2150 
161 

PAR- 1105 
TEK604.606 ,&607 
40-100 
18-020 
32-010 
160 

605-0505 


DESCRIPTION 


Auger  System  Control 
Scanning  Electronics 
Scanning  System  Control 
Digital  Gun  Control 
SED 

SED  Multiplier  Supply 
CMA  w/Electron  Gun 
Power  Interlock 
Oven  Control 

Computer  System  w/software 

Signal  Processor 

Power  Supply 

Specimen  Stage 

Diffy  Ion  Gun 

Gun  Control 

Gas  Admission 

Intro  System 

Transfer  Assembly 

Interface 

Scopes 

Vacuum  Console 
X-Y  Recorder 
Lock-In  Amplifier 
Zeta  Plotter 
Digital  Gauge  Control 


m 
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590AM  SYSTEM  SPECIFICATIONS 


ELECTRON  GUN 


Vacuum. 


Source. . . .  LaB&  Cathode 

Vacuum .  The  entire  optical  column  is  operated 

in  a  UHV  environment 

Orientation.. .  Coaxial  with  Auger  Energy  Analyzer 


Lens  System .  dual  electrostatic  condenser  lens 

Single  electrostatic  objective  lens 

Beam  Deflection .  Via  4  pole  electrostatic  plate  assembly 

Beam  Stigmation. ......... .  Via  8  pole  electrostatic  plate  assembly 

Minimum  Beam  Diameter*....  _<2000  Av  @  10  kV 

Accelerating  Voltage . .  0  10  kV  (continuously  variable) 


Beam  Currents  (@  10  kV)... 


1x10“ 1 0  Amps  @  ,2ym  beam  diameter* 
1*10“9  Amps  @  .4  ym  beam  diameter* 
5*10“8  Amps  @  1.0  ym  beam  diameter* 


Maximum  Beam  Current .  <_  10  yAmps  @  5  kV 

Working  Magnification .  Variable  from  20X  to  ♦  10,000X 


Working  Distance. 


Control , 


♦Beam  diameter  is  determined 
across  a  1500  LPI  grid. 

AUGER  ELECTRON  SPECTROMETER 


22.5  mm  Analyzer  to  Target,  8.1  mm  End 

of  Electron  Gun  to  Target 

1 

Operator  control  of  all  gun  parameters 
via  front  panel  control  knobs. 
Automatic  tracking  of  deflection, 
stigmator  and  lens  voltages. 

by  using  the  20%  and  80%  signal  levels 


Spectrometer  Type, 


Analyzer  Capture  Angle.... 


Full  cylindrical  mirror  analyzer 
(concentric  with  electron  gun) 

12*  -  The  analyzer  is  a  full  CMA  and 
accepts  electrons  from  the  full  360* 
around  the  analyzer  axis.  Capture 
angle  is  42*  ±  6*  from  analyzer  axis 


r  v:  v.  v  ■■  v 


August  1982 


Energy. resolution. ....... .  0.3%,  0.6%,  1.2%  externally 

adjustable.  (Actual  resolution  within 
±0.5%  of  indicated  setting). 


Energy  Range .  0  to  3200  eV  (Computer  controlled). 


Analysis  Area .  0.6  mm  diameter  at  0.3%  resolution 

0.9  mm  diameter  at  0.6%  resolution 
(signal  remains  within  10%  of  maximum 
value) 


Sensitivity  Variation . .£20%  for  a  +60*  to  -60*  angle  between 

specimen  surface  normal  and  electron 
beam 


Detection  Mode .  Pulse  counting  for  lower  level  signals, 

with  automatic  switching  to  V/F  for 
higher  level  signals.  Switch  point 
,  from  pulse  count  to  V/F  is  an  operator 

controlled  parameter.  N(E)  vs.  E  data 
obtained  in  pulse  count  or  V/F  mode. 


Sensitivity . .  2_225,000  cps  above  background  on  920  eV 

Cu  peak 

Energy  Resolution  @  0.6% 

Beam  Energy  @  10  kV 
*  Beam  Current  @  1*1 0~8  Amps 


Signal  to  Noise  (rms)......  >325  on  Cu  920  peak.  (Acquisition  time 

a  1  sec/pt)  (pulse  count  mode) 


Energy  Resolution  @  0.6% 

Beam  Energy  @  10  kV 
Beam  Current  @  1xio~8  Amps 
Signal-to-Noise  defined  in  pulse  count 
mode  as  S/  B 


♦Beam  current  is  measured  with  a  +130  V  bias  applied  to  the  target. 
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SPECIMEN  HANDLING  SYSTEM 


Number  of  Samples .  11  plus  Faraday  Cup. 

Degrees  of  Freedom . Three  translations  plus  rotation. 

Sample  Translation .  20mm  X-Y-Z  via  micrometer  movement. 

Position  Reproducibility .  ±10ym. 

Position  Resolution .  1  um. 


SPUTTER  ETCHING  SYSTEM 


Ion  Beam  Voltage . .  Up  to  5  KeV  variable. 

Total  Ion  beam  Current .  5yAmps. 

Ton  Beam  Current  Density . _>6  00  y  Amps/cm2  @  50mm  working  distance 

{10A/sec  sputter  rate  on  Si02  sample. 

Ion  beam  Diameter .  800ym  to  200um  FWHM  variable. 


Ion  Beam  Deflection. 


Electrostatic .  ±0.5mm  (X-Y). 

Raster .  Independent  X  and  Y  rastering 

(Maximum  10mm  x  10mm)  centered  on  the 
electrostatic  beam  position. 

Gas  Inlet . . . . . .  Precise  control  via  precision  leak 

valve  (Ar  gas  used). 

Pressure  Differential .  300:  1  with  30  liters/sec  pumping  speed 

for  argon  in  the  main  test  chamber. 
1000:1  with  optional  turbo  molecular 
pump. 


ELECTRON  BEAM  SCANNING  CAPABILITIES 


Control. 


Display. 


Operator  control  of  all  beam  scanning 
parameters  via  front  panel  switches. 

TV,  Storage  CRT,  high  resolution,  CRT, 
camera,  and  graphics  terminal  (w/hard 
copier) . 


& 
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Display  Signals .  Absorbed  current,  secondary  electron 

signal  and  Auger  signal. 

Scanning  Modes .  TV,  photograph,  frame,  line,  point, 

positive/negative  image,  y-modulate. 


DATA  HANDLING  SYSTEM 


Hardware .  DEC  computer,  floppy  disk  storage, 

interactive  graphics  terminal,  dry 
silver  copier  and  PHI  computer 
interface. 

Operating  Modes .  Multiple  point  analysis,  survey  scans, 

multiplex  depth  profile,  map,  line 
scans  and  high  resolution  scans. 

Data  Processing  Routines .  Foreground/background,  smooth, 

differentiate,  integrate,  curve 
fitting,  normalization  by  E,  expansion 
quantitative  analysis  and  spectra 
subtraction. 

Multiplier  ( CMA)  voltage  setting, 
sputter  gun  (on/off),  electron  beam 
position  and  signal  detection  mode 
(pulse  count  or  V/F). 


VACUUM 

Analysis  Cham  er .  200  */sec  differential  ion  pumping.  T 

sublimation  and  LN2  cryo.  Sorption 
pump  roughing.  (Pump  isolation  via 
poppet  valve). 

Roughing  Manifold .  dual  sorption  pumps. 

Base  Pressure .  5x10”10  Torr.  (Dependent  on  sample 

outgassing  properties). 

Vacuum  Gauges . Thermionic  ionization. 


Gauge  (test  chamber). 

Pirani  gauge  (roughing  manifold). 

External  ovens  for  analysis  chamber, 
electron  optics  and  vacuum  pumping. 
(Unit  to  control  bake  time  is 
included) . 


Computer  Controlled.  . 
Instrument  Parameters 


Baking  System 
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PHYSICAL  ELECTRONICS  DIV  ol 

7310  RITCHIE  HWY  52P 
GLEN  BURNIE  MD  21061 

PUN06  AVAJUkML*  YOU  PAYMENT  OP  THE  ITEM(3)  COVERED  BY  THIS  PURCHASE  ORDER  EXPIRE  ON 


09/25/36 

QUOTATION  NO 


VENDOR  IS  HEREBY  EXPRESSLY  NOTIFIED  THAT  SHIPMENT  OF  THE  ITEM(S)  USTEO  BELOW  MUST  BE  MADE  IN  SUFFICIENT  TIME  TO  BE  RECEIVED  BY  THE  PURCHASER  PRIOR  TO  the 
RATION  DATE  OF  FUNDS  THE  INVOICE  FOR  THE  ITEM(S)  MUST  BE  DATED  AND  RECEIVED  BY  PURCHASER  PRIOR  TO  THE  EXPIRATION  DATE  UNLESS  BOTH  REQUIREMENTS  ARE  MET.  THIS 
€R  WILL  BE  CONSIDERED  CANCELLED  WITHOUT  FURTHER  NOTICE  TO  THE  VENDOR,  AND  THE  PURCHASER  SHALL  HAVE  NO  LIABILITY  FOR  ANY  PAYMENT  HEREUNDER 


SOURCE 


THE  JOHNS  HOPKINS  UNIV. 
CHARLES  L  34TH  STREETS 
BALTIMORE*  MD  21213 


NET  30  DAYS 


mciuK 

MPMTOF 

muonst 


P  PREPAID  VIA 


BEST  WAY 


ESCA  SYSTEM  ISPEC  ATT ACHED1 12  * 5C 0 . 03 
EC0NDIT10NED  USED  INSTRU¬ 
MENT  WITH  NEW  INSTRUMENT 
WARRANTY  AND  WITH  ACADEMIC 
ISC0UNT  TO  COMPLY  WITH 
ECT ION  174 


BANGI  IN  THIS  OROF  R  VALIO  UNI  ESS  IN 
INQ  AND  SIGNED  By  PURCHASING  AGENT 
ISISTANT  PURCHASING  AGENT 


CLES COVERED  BY  THIS  ORDER  ARE  TAX  EXEMPT  PER 
ION  Ml  13)  OF  MARYLAND  RETAIL  SALES  TAX  ACT 
MPTION  CERTIFICATE  NO  110061361. 


RAL  EXCISE  TAX  EXEMPTION  CERTIFICATE  S3  71  OI3a  F  IF  APPLICABLE 
l  APPLY  TO  THIS  PURCHASE 

■  W.T« 

REQUISITIONED 


THREE  DAYS 


************************ 
INSIDE  DELIVERY  REQUIRED 
AT  THIS  LOCATION. 

EQUAL  EMPLOYMENT 
OPPORTUNITY  REQUIREMENTS 
APPLY.  A  VALID  COMPLIANC 
CERTIFICATE  IS  ON  FILE. 
QUOTE  ATTACHED 
************************* 


BUYER  P.M.  EXT  8760  I  TOTAL  BEFORE  CASH  DISCOUNT 


.1  m  .w 


THE  JOHNS  IIOPKINS  UNIVERSITY  •  BALTIMORE,  MARYLAND  21218 


M4TERIAIS  SCIENCE  AND  ENGINEERING 
MARYLAND  HALL 


September  24,  1986 


Purchasing  Department 
Whitehead  Hall 
Homewood  Campus 


RE:  Purchase  Request  54539 


In  reference  to  the  purchase  request  shown  above,  we  do  not  want 
the  items  listed  to  go  out  for  open  bidding.  Our  entire  faculty 
has  met  and  reviewed  this  purchase  and  recommended  it  as  the 
optimum  combination  of  price  and  capabilities  to  suit  the  needs 
of  our  technology  research  program.  As  a  result,  this  equipment 
and  supplier  selection  has  benefited  from  the  cumulative 
experience  and  expertise  of  our  entire  faculty.  We  believe 
the  University  cannot  do  better  than  that.  And  to  second-guess 
this  recommendation  would  negate  the  considerable  faculty  time 
invested  in  arriving  at  the  selection. 

Sincerely, 


tJerome  Kruger 
Professor  and  Chairman 
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PERKIN-ELMER 


Physical  Electronics 
Division 

7310  Ritchie  Hwy  , 

Suite  520 

Glen  Burnie.  MD  21061 
(301)  761-3053 


<x> 


September  19,  1986 


Dr.  Jerome  Kruger 

Johns  Hopkins  University 

Materials  Science  &  Engineering  Dept. 

Maryland  Hall  102 

Baltimore,  Md.  21218 


Dear  Dr.  Kruger: 

Enclosed  are  configurations  and  specifications  for  the  PHI 
Model  590  Scanning  Auger  and  PHI  Model  5100  ESCA  Systems  we 
discussed  on  Thursday. 

The  price  for  the  Model  590  as  listed  in  this  configuration  is 
$  150,000.00.  Delivery  can  be  made  sometime  in  February/March  of 
1987.  A  fracture  stage  can  be  added  to  the  system  and  I  am  in  the 
process  of  determining  how  much  this  will  cost.  You  should  hear 
from  me  within  the  next  week  concerning  this  cost. 

The  price  of  the  Model  5100  is  $  225,000.00.  However,  Perkin- 

Elmer  currently  has  a  University  Donation  program  and  if  you  qualify 
we  would  donate  50%  of  this  cost  to  the  university.  Consequently, 
the  Model  5100  as  configured  herein  would  cost  you  $  112,500. 

Both  of  these  prices  are  FOB  Eden  Prairie,  MN.  It  is  very 
important  that  we  receive  your  order  as  soon  as  possible  since  these 
instruments  are  subject  to  prior  sale. 

If  I  can  be  of  any  further  assistance,  please  give  me  a  call. 


Sincere] 


Guy  R^/Messenger 
Regional  Sales  Mana 
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SECTION  174 


1.  Research  and/or  experimentation — as  defined  under  Sec.  174 
means  expenditures  incurred  in  research  and  development 

in  the  experimental  or  laboratory  sense.  The  term  includes 
generally  all  such  costs  incident  to  the  development  of  an 
experimental  or  pilot  model,  plant  process,  a  product, 
a  formula,  an  invention  or  similar  property  and  the  improve¬ 
ment  of  already  existing  property  of  the  type  mentioned. 

An  example  given  in  the  law  states  that  the  contribution 
of  an  electron  microscope  or  a  computer  by  the  manufacturer 
will  satisfy  the  use  requirement  if  substantially  all  the 
use  by  the  donee  college  or  university  consists  of  training 
undergraduate  or  graduate  students  (either’ in  a  laboratory 
or  in  a  classroom)  in  how  to  use  the  microscope  or  computer 
in  research,  consists  of  research  experiments  conducted 
by  such  students,  e.g.,  laboratory  experiments  as  part  of 
an  undergraduate  science  course,  or  consists  of  a  combination 
of  such  research  and  research  training. 

2.  Physical  or  biological  sciences — the  physical  sciences  include 
physics,  chemistry,  astronomy,  mathematics  and  engineering,  and 
the  biological  sciences  include  biology  and  medicine. 


Configuration: 


Mode  1 

Description 

5000BA01 

Base  System 

5000CP04 

Color  Printer 

5000PC02 

Ion  Pump  and  Control 

5000IP03 

50  1/sec  turbo/auto 

5000SH01 

Single  Specimen 

5000AL01 

4  Element  Lens 

5000XR03 

Al/Mg  Anode 

5000IE01 

Diffy  Ion  Gun 

Specifications  enclosed 


PERKIN-ELMER 
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Performance, 

Engineering, 

and 

Environmental 

Specifications 

**  *+  **  ** 


PHI  Model  5100 
ESCA  System 


ESCA  performance  on  Ag  3d,.  ^ 

Resolution 

FWHM  (eV)  CPS 

0.80  .  40,000 

0.86  .  110,000 

1.00  . . .  220,000 

1.40  .  500,000 

2.15  .  1,000,000 

Specified  performance  is  attained  with  a  4  mm  x  10  mm 
input  slit  and  a  single  Mg  anode  operating  at  20  mA  and 
15  kV  (300  W).  Performance  will  meet  or  exceed  the 
tv, ve  defined  by  the  above  values. 


ELECTRON  ENERGY  ANALYZER 

Type . 

Mean  Diameter . 

Input  Slit  Dimensions . 

Input  Lens . 

Detector  . 

ANALYZER  ELECTRONICS 
Energy  Scan 

Range . 

Resolution  . . . 

Pass  Energy 

Range . 

Resolution . 

Multiplier 

Input  Bias . 

Multiplier  Voltage . 

Polarity . 


180*  spherical  capacitor  analyzer  (SCA). 

279.4  mm. 

4  mm  x  10  mm. 

4  element. 

Channeltron  electron  multiplier  with  amplifier/ 
discriminator. 


0-4800  eV  for  ESCA;  0-3200  eV  for  optional  ISS. 
25  meV  minimum  stepsize. 

0-200  eV. 

50  meV. 

0  to  t  200  V. 

0  to  ♦  3000  V. 

Single;  dual  polarity  available  for  optional  ISS. 


X-RAY  SOURCE 

Energy  Range . Variable;  4  keV  to  15  keV. 

Anode .  Dual  anode  design. 

Anode  Material .  Side  1-Mg,  Side  2-Al;  Mg,  Cu,  Si,  Zr,  Au,  Ag,  or  Ti 

optional  on  Side  2. 

Power .  750  W  total  (15  kV,  50  mA);  maximum  400  W 

during  single  anode  operation. 

Anode  Selection . !_•••  Computer  controlled  or  manual  switch  select. 

Source  Cooling . .  Recirculating  heat  exchanger  with  deionizer  cools 

anode  and  housing;  positioned  up  to  7.6  m  (25  ft) 
from  system. 

Coolant . ,  Deionized  water. 

Safety  Interlocks . .  High  voltage  and  coolant  flow  rate. 


COMPUTER  SYSTEM 

Hardware  . .  P- E  Series  7000  Professional  Computer;  includes 

color  graphics,  dual  12.7  cm  (5  in)  floppy  disks,  10 
Mbyte  Winchester  hard  disk,  32  switchable 
function  keys,  and  8  bezel  mounted  soft  keys. 


Data  Acquisition  Modes  . .  Survey,  multiplex,  and  depth  profile. 

Data  Processing  Modes . .  Foreground/background,  smooth,  differentiate. 

Integrate,  normalization  by  E,  expansion,  quantifi¬ 
cation,  subtraction,  addition,  deconvolution,  and 
curve  fit. 

Hard  Copy  Output  ................  Color  printer  or  optional  video  copier. 
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SAMPLE  HANDLING 
Specimen  Stage 

Sample  Capacity . .  Single  sample;  8  sample  optional. 

Sample  Translation .  Vertical  translation  of  ±  0.5  cm  with  resolution  of 

t 10pm. 

Sample  Tilt  (optional) .  t  60*  from  horizontal  with  t  I8  resolution. 

Sample  Cooling  (optional) . -1008  C  using  LN  . 

Stage  Automation .  Computer  control  of  sample  sequencing  and/or 

(optional)  sample  tilt. 

Sample  Mounting .  Flat,  recessed,  or  Faraday  cup  mounts. 

Electrical  Feedthroughs . 4  BNC  connectors. 

Specimen  Introduction 

Type .  Single  sample,  manual  insertion. 

Valve  Control . . . .  Manual;  automatic  optional. 

Pumping......... . .  Dual  sorption  pumps;  50  1/ sec  air-cooled  turbo- 

molecular  pump  optional. 

Introduction  Time . .  Less  than  10  min  from  air  to  analysis  with  non- 

outgassing  sample. 

Specimen  Transfer  (optional) .....  Vacuum  transfer  device;  can  be  equipped  with 

appendage  ion  pump. 

ANALYSIS  CHAMBER 

Type .  Stainless  steel;  copper  gaskets. 

Rough  Pumping 

Type .  Dual  sorption  pumps;  50  P/sec  air-cooled  turbo- 

molecular  pump  optional. 

Range . .  Ambient  to  10“3  Pa  (10"5  Torr)  with  turbopump. 


Gauging  . 
UHV  Pumping 
Type . 


Thermocouple  gauge  in  introduction  chamber. 


Type .  120  i/sec  differential  ion  pump,  with  optional  Ti 

sublimator  and  cryopanel  or  4000  1/ sec  cryopump. 

Range .  10'3  to  10-8  Pa  (10-5  to10"10  Torr). 

Gauging.... .  Digital  pressure  readout  of  ion  pump  pressure; 

nude  thermionic  ionization  gauge  in  analysis 
chamber  optional. 

Guaranteed  Base  Pressure . 6.5  x  10"7  Pa  (5  x  10“9  Torr)  standard;  6.7  x  10~8 

Pa  (5  x  10'1°  Torr)  following  bake-out  and  using 
optional  Ti  sublimator. 

Vacuum  Interlock .  Electrical  power  to  analysis  electronics  disabled 

when  preset  vacuum  level  is  reached  (set  point  is 
ad  justable). 

System  Bakeout . . . . .  r  Analysis  chamber  and  installed  optics  bakeable 

with  specimen  stage  micrometers  removed. 

Ovens . .  Heating  elements  integral  to  instrument  console 

and  ion  pump;  fabric  shroud  for  analysis  chamber. 

Temperature  . .  Greater  than  100*C  but  less  than  2008C.  * 

Control .  Automatic  bakeout  timer. 

ION  ETCHING  SOURCE  (OPTIONAL) 

Type .  Electron  impact  with  dual  electrostatic  lenses. 

Beam  Voltage .  200  V  to  4  kV,  variable;  computer  controlled. 

Beam  Current .  Greater  than  5  pA  at  4  kV. 

Beam  Rastering . . .  Independent  X  and  Y  rastering;  approximately  10 

mm  x  14  mm  area. 

Pressure  in  An«  jsls  Chamber .  Less  than  6.7  x  10’5  Pa  (5  x  10*7  Torr);  less  than 

1.3  x  10“5  Pa  (1  x  10”7  Torr)  with  optional 
differential  pumping. 

Gases . .  A r;  He3,  He'*,  or  Ns23  optional. 

Specification*  Indicate  minimum  guaranteed  performance.  8y*t*m*  will  meet  or  exceed  stated  specification*. 

Specifications  are  subject  to  change  without  notice. 
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ENVIRONMENTAL  REQUIREMENTS 

Magnetic  Fields .  Less  than  2  uT  (20  mG)  peak-to-peak. 

Relative  Humidity . . .  Less  than  70%. 

Temperature . .  20*C  t  5*C. 

Heat  Dissipation  .•••••...*•.•,  .......  2344  W  (8,000  BTU)  under  typical  operating 

conditions. 

UTILITY  REQUIREMENTS 

Electrical . . .  200-240  VAC,  50-60  Hz,  40  A  single  phase  (to  be 

hard  wired  by  customer). 

Liquid  Nitrogen 

Test  Chamber  Pumpdown .  10  A  per  test  chamber  pumpdown  from  atmosphere 

(not  required  with  turbopump). 

Sample  Introduction .............. .  10  A  per  day  for  sample  introduction  typical  (not 

required  with  turbopump). 

Dry  Nitrogen . .  0.279  kg/cm2  (4  PSI)  maximum. 

Compressed  Air.......... . .  5.6  to  7.0  kg/cm2  at  0.17  m3/hr  (80  to  100  PSI  at 

0.1  CFM)  pressure  regulated  (required  only  with 
auto  valve  control  option). 

SHIPPING  AND  INSTALLATION 

Shipping  Weight .  Approximately  1360  kg  (3000  lb). 

Shipping  Volume .  Approximately  8.4  m3  (300  ft3). 

Laboratory  Entrance .  92  cm  (36  in)  minimum  (access  required  for  system 

to  clear). 


SYSTEM  LAYOUT 
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Physical  Electronics  Division 
6509  Flying  Cloud  Drive 
Eden  Prairie,  MN  55344 


W 


